Introduction
Among the various NO reduction methods, selective catalytic reduction (SCR) is a very efficient method for removing NOx from stationary sources.
Much work1)-5) has been done on this reaction by various combinations of metal or metal oxide catalyst and reducing agents.
In particular, the catalytic reduction of NO with NH3 has an advantage in that NO is selectively reduced in the presence of oxygen.
For this reduction, V2O56)-10) is known as one of the best catalysts.
As to zeolite catalysts, there have been some investigation about the reduction over mordenite11)-13) and transition metal ion exchanged Y zeolite14)-17).
In this paper we report the reduction of NO with NH3 over HZSM-5 in the presence of oxygen.
Experimental
The parent ZSM-5 zeolite with a Si/Al molar ratio of 50 was synthesized as previously described18). tants was changed ranging from 600ppm to 1,800ppm for both NO and NH3, and from 0 to 6% for O2. This mixture of reactants with helium as the balance gas was passed through the catalytic bed at a fixed W/F, 0.224kg h/kmol. To prevent oxidation of NO in the place other than the reactor, oxygen was introduced into the mixture directly just before the catalyst bed.
The gas composition was analyzed before and after the reactor by micro gas analyzer using a porous layer open tubular (PLOT) molecular sieve 5A for N2 and NO, HayeSep A for N2O and NH3. This instrument has many beneficial features in gas chromatography19), including (1) micro high performance thermal conductivity detector (detectable to 1ppm); (2) high speed analysis (typical run times are of the order of 30sec); (3) powerful in chromatography data handling (the data from dual channel being handled and displayed in real time on an IBM PC and compatible computer).
Results and Discussion
The reduction of NO with NH3 is known to be accelerated by O29), 20) , and no reduction of NO takes place on a zeolite catalyst in the absence of O 213). Figure  1 shows the effect of O2 concentration on the selective catalytic reduction of NO with 1,000ppm for both NO and NH3.
As shown in Fig. 1 Therefore, the oxidation of NH3 can be both Eqs.
(2) and (3), or either one of them. If above oxidation reactions take place, the conversion of NO calculated from N2 formation is higher than that from NO consumption as shown in Fig. 2 . The kinetics of NO-NH3-O2 reaction over HZSM-5 was investigated under the dilute gas condition. Figure 3 shows the dependence of the reaction rate upon the concentration of oxygen. The dependence upon the concentration of NO and NH3 is also shown in Fig. 4 about some acidic properties of zeolite, a mechanism for the SCR of NO over HZSM-5 can be proposed.
As mentioned in Fig. 1 
